Guanidino- and urea-modified dendrimers as potent solubilizers of misfolded prion protein aggregates under non-cytotoxic conditions. dependence on dendrimer generation and surface charge.
Amino-terminated dendrimers are well-defined synthetic hyperbranched polymers and have previously been shown to destabilize aggregates of the misfolded, pathogenic, and partially protease-resistant form of the prion protein (PrPSc), transforming it into a partially dissociated, protease-sensitive form with strongly reduced infectivity. The mechanism behind this is not known, but a low pH, creating multiple positively charged primary amines on the dendrimer surface, increases the efficiency of the reaction. In the present study, surface amines of the dendrimers were modified to yield either guanidino surface groups (being positively charged at neutral pH) or urea groups (uncharged). The ability of several generations of modified dendrimers and unmodified amino-terminated dendrimers to deplete PrPSc from persistently PrPSc-infected cells in culture (SMB cells) was studied. It was found that destabilization correlated with both the generation number of the dendrimer, with higher generations being more efficient, and the charge density of the surface groups. Urea-decorated dendrimers having an uncharged surface were less efficient than positively charged unmodified- (amino) and guanidino-modified dendrimers. The most efficient dendrimers (generation 4 (G4) and G5-unmodified and guanidino dendrimers) cleared PrPSc completely by incubation for 4 days at less than 50 nM. In contrast to both unmodified and guanidine-modified dendrimers, the uncharged urea dendrimers showed much lower cytotoxicity toward noninfected SMB cells. Therapeutic uses of modified dendrimers are indicated by the low concentrations of dendrimers needed.